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PURPOSE: To provide a polishing device capable of 
improving flatness microscopically by way of uniforming 



the contact state of an abrasive cloth surface and a 
sample polished surface, improving flatness of a sample 
and uniforming a polishing amount to the sample 
polished surface macroscopically. 
CONSTITUTION: On the opposite side of a sample 
holding pedestal 3 free to rotate, placing a sample B on 
it, a rotatable polishing disc 1 is arranged, and on its 




bottom face, an abrasive cloth 2 is affixed through an 
elastic body 201 . Polish is carried out as the polishing 
disc 1 and the sample holding pedestal 3 rotate, an 
abrasive 8 is supplied between the abrasive cloth 2 and 
the sample polished surface and the abrasive cloth 2 
makes contact with the sample B in a narrow range. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Polish equipment characterized by making the elastic section have intervened between said 
turn table and said abrasive cloth in the polish equipment which supplies an abrasive material between 
the plate-like sample held on the rotating sample maintenance base, and the abrasive cloth put on the 
rotating turn table, and grinds said plate-like sample. 

[Claim 2] Said elastic section is polish equipment according to claim 1 characterized by being a ring 
tabular elastic body. 

[Claim 3] Said elastic section is polish equipment according to claim 1 which the whole surface is the 
disc-like elastic body which has the shape of the spherical surface, and is characterized by making the 
whole surface of the shape of the spherical surface placed between said abrasive cloth sides. 
[Claim 4] Said elastic section is polish equipment according to claim 1 characterized by being the fluid 
enclosure section with which the fluid was enclosed. 

[Claim 5] Polish equipment according to claim 4 characterized by having a means to control the pressure 
of the fluid of said fluid enclosure section furthermore. 

[Claim 6] It is polish equipment which sets to the polish equipment which supplies an abrasive material 
between the plate-like sample held on the rotating sample maintenance base, and the abrasive cloth put 
on the rotating turn table, and grinds said plate-like sample, and is characterized by for said abrasive 
cloth to possess the 2nd elastic body with which the resin pellet and/or the abrasive material particle 
were laid underground or attached in the sample contact surface. 

[Claim 7] It is polish equipment characterized by providing the 2nd elastic body with which said 
abrasive cloth prepared heights, the crevice, or the slot in the polish equipment which supplies an 
abrasive material between the plate-like sample held on the rotating sample maintenance base, and the 
abrasive cloth put on the rotating turn table, and grinds said plate-like sample in the sample contact 
surface. 

[Claim 8] Said abrasive cloth is polish equipment according to claim 2, 3, 4, or 5 with which a resin 
pellet and/or an abrasive material particle are characterized by providing the 2nd elastic body laid 
underground or attached in the sample contact surface. 

[Claim 9] Said abrasive cloth is polish equipment according to claim 2, 3, 4, or 5 characterized by 
providing the 2nd elastic body which prepared heights, the crevice, or the slot in the sample contact 
surface. 

[Claim 10] The polish approach characterized by rotating independently said turn table and a sample 
maintenance base, respectively, and grinding a plate-like sample using polish equipment according to 
claim 1 . 

[Claim 1 1] Said elastic section is the polish approach according to claim 10 characterized by being a 
ring tabular elastic body. 

[Claim 12] Said elastic section is the polish approach according to claim 10 which the whole surface is 
the disc-like elastic body which has the shape of the spherical surface, and is characterized by making 
the whole surface of the shape of the spherical surface placed between said abrasive cloth sides. 
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[Claim 13] Said elastic section is the polish approach according to claim 10 characterized by being the 
fluid enclosure section with which the fluid was enclosed. 

[Claim 14] The polish approach according to claim 13 characterized by having a means to control the 
pressure of the fluid of said fluid enclosure section furthermore. 

[Claim 15] The polish approach characterized by rotating independently said turn table and a sample 
maintenance base, respectively, and grinding a plate-like sample using polish equipment according to 
claim 6. 

[Claim 16] The polish approach characterized by rotating independently said turn table and a sample 
maintenance base, respectively, and grinding a plate-like sample using polish equipment according to 
claim 7. 

[Claim 17] Said abrasive cloth is the polish approach according to claim 1 1, 12, 13, or 14 that a resin 
pellet and/or an abrasive material particle are characterized by providing the 2nd elastic body laid 
underground or attached in the sample contact surface. 

[Claim 18] Said abrasive cloth is the polish approach according to claim 1 1, 12, 13, or 14 characterized 
by providing the 2nd elastic body which prepared heights, the crevice, or the slot in the sample contact 
surface. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the polish equipment which grinds the wafer in the 
middle of a large-scale flat-surface substrate especially a silicon wafer, a quartz substrate, a glass 
substrate, a ceramic substrate, a metal substrate, and an LSI making process etc. 
[0002] 

[Description of the Prior Art] Drawing 8 is the perspective view of the conventional polish equipment 
which grinds a large-scale flat-surface substrate. One in drawing is a disc-like turn table, and is 
horizontally pivotable by the rotation spindle 6. The abrasive cloth 2 which is nonwoven fabrics, such as 
polyurethane, is stuck on the front face by adhesives 21. The disc-like sample maintenance base 3 
smaller than a surface plate 1 is arranged in the location which carried out ** length isolation from 
abrasive cloth 2, and level rotation and the horizontal migration of it have become possible in the 
abrasive cloth 2 upper part with the sample maintenance base revolving shaft 5 which was connected to 
the mechanical component which is not illustrated and which can be gone up and down. 
[0003] Moreover, it is the side of the sample maintenance base 3, and the abrasive material supply 
nozzle 7 which spouts an abrasive material 8 is being fixed above the turn table 1 . Sample B is held by 
adhesion or the vacuum chuck on the inferior surface of tongue of said sample maintenance base 3, and 
the pressure welding of the sample B is carried out by the polish load W on abrasive cloth 2. A turn 
table 1 is rotated, and a sample B front face is ground, level-rotating, carrying out horizontal migration 
of the sample maintenance base 3, and supplying an abrasive material 8 on abrasive cloth 2 from the 
abrasive material supply nozzle 7. 
[0004] 

[Problem(s) to be Solved by the Invention] Since abrasive cloth 2 is nonwoven fabrics, such as 
polyurethane, when a sample is ground with the above polish equipments, an elastic modulus is low, and 
since it is easy to deform to a pressure, the front face of abrasive cloth 2 becomes an ununiformity. 
0.5mm of then, thickness abbreviation Although to insert a sheet between abrasive cloth 2 and a turn 
table 1, and to raise the surface smoothness of an abrasive cloth side was tried, since the thickness of 
abrasive cloth 2 was uneven, or the contact condition of an abrasive cloth side and a sample polished 
surface became uneven locally since adhesives 21 thickness was uneven, and the display flatness of a 
sample polished surface fell, this attempt was not effective. 

[0005] Moreover, since the whole sample polished surface surface was in contact with the abrasive cloth 
side, there was a problem that the sample periphery section was easy to be ground compared with the 
inner circumference section, and a sample polished surface was not ground by homogeneity. In order to 
equalize the contact condition of an abrasive cloth side and a sample polished surface, when the load W 
given to Sample B was made high, there was a problem of a scratch (scratching blemish) being 
introduced into a polished surface, and polish distortion having arisen and spoiling the physical 
properties of sample original. 

[0006] Moreover, when a circuit pattern is formed on a wafer substrate and an insulator layer is further 
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put over the whole surface on it in the middle of an LSI making process, corresponding to the existence 
of a circuit pattern, irregularity arises in an insulator layer. To grind the insulator layer of such a wafer, it 
is required to grind so that a front face may become flat in micro so that the thickness of an insulator 
layer may become homogeneity in macro. However, with conventional polish equipment, when elastic 
abrasive cloth is used, abrasive cloth also grinds a part not only for a part for heights but a crevice along 
with the concave convex on the front face of an insulator layer by the elastic deformation of abrasive • 
cloth. 

[0007] Drawing 9 is the typical sectional view having shown the contact condition of elastic abrasive 
cloth and a wafer. Wiring 84 and 84 — are formed on the wafer substrate 81, and a it top is covered by 
the insulator layer 83. When grinding the front face of such a wafer, the elastic abrasive cloth 82 also 
contacts a part for the crevice on the front face of a wafer by the elastic deformation, and is ground. For 
this reason, by the time it became flatness (the difference of concavo-convex height is zero), time 
amount needed to be required, and thickness of an insulator layer needed to be made larger than usual. 
However, it could not be completely made flat, but there was a limit also in enlarging thickness of an 
insulator layer practical, and, in terms of micro, there was a problem that surface smoothness was low. 
[0008] Then, it is possible to use very hard abrasive cloth instead of elastic abrasive cloth. Drawing 10 is 
the typical sectional view having shown the contact condition of very hard abrasive cloth and a wafer. 
Wiring which is not illustrated on the wafer substrate 81 is formed, and a it top is covered by the 
insulator layer 83. When grinding the front face of such a wafer, since the very hard abrasive cloth 82 
has the high elastic modulus, it contacts a part for the heights which was not concerned with the surface 
smoothness on the front face of a wafer, but was seen like a macro on the front face of a wafer, and 
grinds only a contact part. For this reason, there was a problem that an insulator layer 83 was not ground 
by thickness uniform in macro. 

[0009] This invention is made in view of this situation, the contact condition of an abrasive cloth side 
and a sample polished surface is made into homogeneity, and uniform polish and the display flatness of 
a sample are raised, Moreover, reduce the load given to a sample, improve the smooth nature of a 
sample, and it aims at offering the polish approach using the polish equipment and this which decrease 
polish distortion, moreover - in addition, in accordance with the configuration on the front face of a 
sample, uniform polish is performed in macro, and it aims at offering the polish approach using the 
polish equipment and this which raise surface smoothness in micro. 
[0010] 

[Means for Solving the Problem] The polish equipment concerning the 1st invention is characterized by 
making the elastic section have intervened between said turn table and said abrasive cloth in the polish 
equipment which supplies an abrasive material between the plate-like sample held on the rotating 
sample maintenance base, and the abrasive cloth put on the rotating turn table, and grinds said plate-like 
sample. 

[001 1] In the polish equipment which the polish equipment concerning the 2nd invention supplies an 
abrasive material between the plate-like sample held on the rotating sample maintenance base, and the 
abrasive cloth put on the rotating turn table, and grinds said plate-like sample, the elastic section is made 
to have intervened between said turn table and said abrasive cloth, and said elastic section is 
characterized by to be a ring tabular elastic body. 

[0012] The polish equipment concerning the 3rd invention between the plate-like sample held on the 
rotating sample maintenance base, and the abrasive cloth put on the rotating turn table In the polish 
equipment which supplies an abrasive material and grinds said plate-like sample, the elastic section is 
made to have intervened between said turn table and said abrasive cloth, said elastic section is the disc- 
like elastic body with which the whole surface has the shape of the spherical surface, and it is 
characterized by making the whole surface of the shape of the spherical surface placed between said 
abrasive cloth sides. 

[0013] Make the elastic section have intervened between said turn table and said abrasive cloth, and said 
elastic section is characterized by to be the fluid enclosure section with which the fluid was enclosed in 
the polish equipment which the polish equipment concerning the 4th invention supplies an abrasive 
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material between the plate-like sample held on the rotating sample maintenance base, and the abrasive 
cloth put on the rotating turn table, and grinds said plate-like sample. 

[0014] The polish equipment concerning the 5th invention between the plate-like sample held on the 
rotating sample maintenance base, and the abrasive cloth put on the rotating turn table In the polish 
equipment which supplies an abrasive material and grinds said plate-like sample, the elastic section is 
made to have intervened between said turn table and said abrasive cloth, and said elastic section is the 
fluid enclosure section with which the fluid was enclosed, and is characterized by having a means to 
control the pressure of the fluid of said fluid enclosure section further. 

[0015] The polish equipment concerning the 6th invention sets to the polish equipment which supplies 
an abrasive material between the plate-like sample held on the rotating sample maintenance base, and 
the abrasive cloth put on the rotating turn table, and grinds said plate-like sample, and it is characterized 
by for said abrasive cloth to possess the 2nd elastic body with which the resin pellet and/or the abrasive 
material particle were laid underground or attached in the sample contact surface. 
[0016] In the polish equipment which the polish equipment concerning the 7th invention supplies an 
abrasive material between the plate-like sample held on the rotating sample maintenance base, and the 
abrasive cloth put on the rotating turn table, and grinds said plate-like sample, said abrasive cloth is 
characterized by providing the 2nd elastic body which prepared heights, the crevice, or the slot in the 
sample contact surface. 

[0017] The polish equipment concerning the 8th invention between the plate-like sample held on the 
rotating sample maintenance base, and the abrasive cloth put on the rotating turn table The elastic 
section is made to have intervened between said turn table and said abrasive cloth in the polish 
equipment which supplies an abrasive material and grinds said plate-like sample. Said elastic section It 
is a ring tabular elastic body and said abrasive cloth is characterized by providing the 2nd elastic body 
with which the resin pellet and/or the abrasive material particle were laid underground or attached in the 
sample contact surface. The elastic section is made to have intervened between said turn table and said 
abrasive cloth. Or said elastic section The whole surface of the shape of the spherical surface is made to 
be placed between said abrasive cloth sides with the disc-like elastic body with which the whole surface 
has the shape of the spherical surface. Said abrasive cloth A resin pellet and/or an abrasive material 
particle are characterized by providing the 2nd elastic body laid underground or attached in the sample 
contact surface. The elastic section is made to have intervened between said turn table and said abrasive 
cloth. Or said elastic section It is the fluid enclosure section with which the fluid was enclosed, and said 
abrasive cloth is characterized by providing the 2nd elastic body with which the resin pellet and/or the 
abrasive material particle were laid underground or attached in the sample contact surface. The elastic 
section is made to have intervened between said turn table and said abrasive cloth. Or said elastic section 
It is the fluid enclosure section with which the fluid was enclosed, and it has a means to control the 
pressure of the fluid of said fluid enclosure section further, and is characterized by said abrasive cloth 
possessing the 2nd elastic body with which the resin pellet and/or the abrasive material particle were laid 
underground or attached in the sample contact surface. 

[0018] The polish equipment concerning the 9th invention between the plate-like sample held on the 
rotating sample maintenance base, and the abrasive cloth put on the rotating turn table The elastic 
section is made to have intervened between said turn table and said abrasive cloth in the polish 
equipment which supplies an abrasive material and grinds said plate-like sample. Said elastic section It 
is a ring tabular elastic body and said abrasive cloth is characterized by providing the 2nd elastic body 
which prepared heights, the crevice, or the slot in the sample contact surface. The elastic section is made 
to have intervened between said turn table and said abrasive cloth. Or said elastic section The whole 
surface of the shape of the spherical surface is made to be placed between said abrasive cloth sides with 
the disc-like elastic body with which the whole surface has the shape of the spherical surface. Said 
abrasive cloth It is characterized by providing the 2nd elastic body which prepared heights, the crevice, 
or the slot in the sample contact surface. The elastic section is made to have intervened between said 
turn table and said abrasive cloth. Or said elastic section It is the fluid enclosure section with which the 
fluid was enclosed, and said abrasive cloth is characterized by providing the 2nd elastic body which 
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prepared heights, the crevice, or the slot in the sample contact surface. The elastic section is made to 
have intervened between said turn table and said abrasive cloth. Or said elastic section It is the fluid 
enclosure section with which the fluid was enclosed, and it has a means to control the pressure of the 
fluid of said fluid enclosure section further, and said abrasive cloth is characterized by providing the 2nd 
elastic body which prepared heights, the crevice, or the slot in the sample contact surface. 
[0019] The polish approach concerning the 10th invention is characterized by to supply an abrasive 
material between the plate-like sample held on the rotating sample maintenance base, and the abrasive 
cloth put on the rotating turn table, to rotate independently said turn table and a sample maintenance 
base using the polish equipment which makes the elastic section have intervened between said turn table 
and said abrasive cloth, respectively, and to grind a plate-like sample. 

[0020] The polish approach concerning the 1 1th invention is characterized by to supply an abrasive 
material between the plate-like sample held on the rotating sample maintenance base, and the abrasive 
cloth put on the rotating turn table, to rotate independently said turn table and a sample maintenance 
base using the polish equipment which makes the ring tabular elastic body have intervened as the elastic 
section between said turn table and said abrasive cloth, respectively, and to grind a plate-like sample. 
[0021] The plate-like sample by which the polish approach concerning the 12th invention was held on 
the rotating sample maintenance base, With the disc-like elastic body with which an abrasive material is 
supplied between the abrasive cloth put on the rotating turn table, and the whole surface has the shape of 
the spherical surface as the elastic section between said turn table and said abrasive cloth It is 
characterized by rotating independently said turn table and a sample maintenance base, respectively, and 
grinding a plate-like sample using the polish equipment which makes the whole surface of the shape of 
the spherical surface placed between said abrasive cloth sides. 

[0022] The plate-like sample by which the polish approach concerning the 13th invention was held on 
the rotating sample maintenance base, Supply an abrasive material between the abrasive cloth put on the 
rotating turn table, and the polish equipment between which the fluid enclosure section by which the 
fluid was enclosed as the elastic section between said turn table and said abrasive cloth is made to be 
placed is used. It is characterized by rotating independently said turn table and a sample maintenance 
base, respectively, and grinding a plate-like sample. 

[0023] The plate-like sample by which the polish approach concerning the 14th invention was held on 
the rotating sample maintenance base, Supply an abrasive material between the abrasive cloth put on the 
rotating turn table, and the fluid enclosure section by which the fluid was enclosed as the elastic section 
between said turn table and said abrasive cloth is made to have intervened. It is characterized by rotating 
independently said turn table and a sample maintenance base, respectively, and grinding a plate-like 
sample using polish equipment equipped with a means to control the pressure of the fluid of said fluid 
enclosure section furthermore. 

[0024] It is characterized by for the polish approach concerning the 1 5th invention to supply an abrasive 
material between the plate-like sample held on the rotating sample maintenance base, and the abrasive 
cloth put on the rotating turn table, and for said abrasive cloth to rotate independently said turn table and 
a sample maintenance base, respectively using the equipment which possesses the 2nd elastic body with 
which the resin pellet and/or the abrasive material particle were laid underground or attached in the 
sample contact surface, and to grind a plate-like sample. 

[0025] It is characterized by for the polish approach concerning the 16th invention to supply an abrasive 
material between the plate-like sample held on the rotating sample maintenance base, and the abrasive 
cloth put on the rotating turn table, and for said abrasive cloth to rotate independently said turn table and 
a sample maintenance base using the equipment which possesses the 2nd elastic body which prepared 
heights, the crevice, or the slot in the sample contact surface, respectively, and to grind a plate-like 
sample. 

[0026] The plate-like sample by which the polish approach concerning the 17th invention was held on 
the rotating sample maintenance base, Supply an abrasive material between the abrasive cloth put on the 
rotating turn table, and a ring tabular elastic body is made to intervene as the elastic section between said 
turn table and said abrasive cloth. Said abrasive cloth The polish equipment which possesses the 2nd 
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elastic body with which the resin pellet and/or the abrasive material particle were laid underground or 
attached in the sample contact surface is used. The whole surface of the shape of the spherical surface is 
made to have intervened between said turn table and said abrasive cloth at said abrasive cloth side with 
the disc-like elastic body with which the whole surface has the shape of the spherical surface as the 
elastic section. Or said abrasive cloth The polish equipment which possesses the 2nd elastic body with 
which the resin pellet and/or the abrasive material particle were laid underground or attached in the 
sample contact surface is used. The fluid enclosure section by which the fluid was enclosed as the elastic 
section between said turn table and said abrasive cloth is made to have intervened. Or said abrasive cloth 
The polish equipment which possesses the 2nd elastic body with v/hich the resin pellet and/or the 
abrasive material particle were laid underground or attached in the sample contact surface is used. The 
fluid enclosure section by which the fluid was enclosed as the elastic section between said turn table and 
said abrasive cloth is made to have intervened, and it has a means to control the pressure of the fluid of 
said fluid enclosure section further. Or said abrasive cloth It is characterized by for a resin pellet and/or 
an abrasive material particle rotating independently said turn table and a sample maintenance base, 
respectively, and grinding a plate-like sample using the equipment which possesses the 2nd elastic body 
laid underground or attached in the sample contact surface. 

[0027] The plate-like sample by which the polish approach concerning the 1 8th invention was held on 
the rotating sample maintenance base, Supply an abrasive material between the abrasive cloth put on the 
rotating turn table, and the ring tabular elastic body is made to have intervened as the elastic section 
between said turn table and said abrasive cloth. Said abrasive cloth The polish equipment which 
possesses the 2nd elastic body which prepared heights, the crevice, or the slot in the sample contact 
surface is used. The whole surface of the shape of the spherical surface is made to have intervened 
between said turn table and said abrasive cloth at said abrasive cloth side with the disc-like elastic body 
with which the whole surface has the shape of the spherical surface as the elastic section. Or said 
abrasive cloth The polish equipment which possesses the 2nd elastic body which prepared heights, the 
crevice, or the slot in the sample contact surface is used. The fluid enclosure section by which the fluid 
. was enclosed as the elastic section between said turn table and said abrasive cloth is made to have 
intervened. Or said abrasive cloth The equipment which possesses the 2nd elastic body which prepared 
heights, the crevice, or the slot in the sample contact surface is used. The fluid enclosure section by 
which the fluid was enclosed as the elastic section between said turn table and said abrasive cloth is 
made to have intervened, and it has a means to control the pressure of the fluid of said fluid enclosure 
section further. Or said abrasive cloth It is characterized by rotating independently said turn table and a 
sample maintenance base, respectively, and grinding a plate-like sample using the equipment which 
possesses the 2nd elastic body which prepared heights, the crevice, or the slot in the sample contact 
surface. 
[0028] ' 

[Function] The elastic section is made to intervene between a turn table and abrasive cloth by the polish 
equipment of this invention, and the polish approach using this. It grinds without the contact condition 
of an abrasive cloth side and a sample polished surface becoming uniform, and an abrasive cloth side 
covering an excessive load over the sample periphery section, in order that an abrasive cloth side may 
contact by narrow **** of a sample polished surface since the ring tabular elastic body is made to 
intervene as the elastic section. 

[0029] Moreover, since the disc-like elastic body with which it replaces with a ring tabular elastic body, 
and the whole surface has the shape of the spherical surface is made to intervene, in order for the amount 
of [ of a spherical-surface-like abrasive cloth side ] core to contact a sample polished surface, an 
abrasive cloth side does not cover an excessive load over the sample periphery section. Therefore, the 
contact condition with a sample polished surface serves as homogeneity. Moreover, since the fluid 
enclosure section which enclosed the fluid similarly is made to intervene between the abrasive cloth 
covered by the disc-like turn table and this turn table, the configuration of the fluid enclosure section 
does not cover a load with an abrasive cloth side excessive in the sample periphery section, in order [ to 
which the whole surface makes the shape of the spherical surface ] to become disc-like and only for the 
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amount of [ of an abrasive cloth side ] core to contact a sample polished surface. Therefore, the contact 
condition with a sample polished surface serves as homogeneity. Furthermore, since the pressure of the 
fluid of said fluid enclosure section is controllable, it can grind in the state of the contact according to a 
sample. 

[0030] Moreover, while the sample contact surface of abrasive cloth deforms an abrasive cloth front face 
into it according to the macro-surface smoothness of a sample since a resin pellet and/or an abrasive 
material particle are laid underground or attached in the 2nd elastic body, and it grinds a sample front 
face to homogeneity, the micro heights of a sample are ground and surface smoothness is raised. 
Moreover, since the sample contact surface of abrasive cloth establishes heights, a crevice, or a slot in 
the 2nd elastic body, an abrasive cloth front face deforms according to the macro-surface smoothness of 
a sample, and grinds the micro heights of a sample alternatively. 

[0031] Said elastic section is made to intervene, and since heights, a crevice, or a slot is established in 
the thing by which the resin pellet and/or the abrasive material particle were laid underground or 
attached in the 2nd elastic body, or the 2nd elastic body, the contact to a sample polished surface and 
abrasive cloth becomes uniform at it, and the sample contact surface of abrasive cloth grinds a sample 
front face to homogeneity in macro, grinds heights alternatively in micro, and raises surface smoothness 
further again. 
[0032] 

[Example] Hereafter, this invention is concretely explained based on the drawing in which the 1st 
example is shown. Drawing 1 is the elevation partly in section showing the polish equipment of this 
invention. One in drawing is a disc-like turn table, and 3 is a disc-like sample maintenance base. A top- 
face core is connected with the lower limit section of the rotation spindle 6, and a turn table 1 is 
horizontally pivotable. 

[0033] The sample maintenance base 3 fixed on the spindle 55 in which level rotation and horizontal 
migration are possible is arranged in the lower part of a turn table 1 . A spindle 55 is arranged in the 
location which carried out eccentricity to the turn table 1, and only the abbreviation radius length of 
Sample B can carry out horizontal migration in the direction where the center of rotation of a spindle 55 
deserts the core of the periphery section of abrasive cloth 2 to the turn table 1 . 

[0034] The circumferential groove of this alignment is formed in the inferior surface of tongue of a turn 
table 1. Ring tabular elastic body 201 thicker than that depth to this circumferential groove It is attached 
and the condition of having projected rather than the turn table 1 is made. The step is formed in the turn 
table 1 periphery marginal inferior surface of tongue, and it is a stop ring 102. It is attached. Stop rings 
102, 103, and 103 and - fasten the periphery section, and abrasive cloth 2 is an elastic body 201 about a 
center section. The inferior surface of tongue is covered. A turn table 1 periphery edge is a stop ring 
102,103. And bolt 104,104 which penetrates a turn table 1 ~ is fixed and the tension of abrasive cloth 2 
is a bolt 104,104. - can adjust now. 

[0035] The center section of abrasive cloth 2 is said elastic body 201. Stationary plate 101 thinner than 
the thickness projected from the turn table It is fixed to a turn table 1 and the impression is formed. Near 
the center of abrasive cloth 2, the abrasive material supply nozzle 7 which spouts an abrasive material 8 
is arranged. 

[0036] Hereafter, one example of the concrete conditions which grind using this equipment is explained, 
as Sample B - the diameter silicon wafer of macrostomia with a diameter of 8 inches - a vacuum chuck 
4 - the sample maintenance base 3 top - fixing - elastic body 201 **** -- chloroprene rubber (65 HS 
from 15mm of thickness abbreviation to 20mm = tensile strength of 80kg/cm2) abrasive cloth 2 ~ the 
mixture of polyurethane resin and fiber - using it - elastic body 201 0.1mm of abbreviation It adjusts to 
the tension which is deforming extent. It is Si02 first. Ultrafme particle (up to mean-particle-diameter 
0.1 mum to 0.2 mum) Weak alkali (from pHIO up to 12) The sample maintenance base 3 in which 
2000rpm and Sample B are laid for the turn table 1 is rotated by 200rpm, supplying the abrasive material 
8 which liquid was made to suspend to a polished surface by part for 31./. 

[0037] Next, the sample maintenance base 3 is moved to the location which has the periphery section of 
abrasive cloth 2 on the vertical of this center of rotation. Abrasive cloth 2 drops a turn table 1 to the 
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location in contact with Sample B. This contact location is determined by detection of the motor output 
load of the rotation spindle 6 made to rotate a turn table 1. 

[0038] It is an elastic body 201 further by this contact location. 0.3mm of abbreviation A turn table 1 is 
made to press down to the deforming location. Only the abbreviation radius length of Sample B vibrates 
horizontally the sample maintenance base 3 in which Sample B was laid in the direction which deserts 
the core of a turn table 1 , and Sample B is ground. Sample B can be ground to homogeneity by such 
polish. Moreover, the periphery section of Sample B can be ground more to homogeneity by grinding, 
where the rotation spindle 6 which rotates a turn table 1 is leaned in the direction of a vertical several 
times. 

[0039] After contacting a turn table 1 on the front face of Sample B unlike the approach furthermore 
mentioned above, you may grind without making a turn table 1 press down. In this case, the water 
screen of an abrasive material 8 is formed in a sample B front face of rotation of a turn table 1 and the 
sample maintenance base 3, and it is an elastic body 201 by the pressure of this water screen. It deforms 
and is several micrometers between a sample B polished surface and abrasive cloth 2 front face. A gap 
occurs. The polish of abrasive cloth 2 and a sample B polished surface in non-contact or the condition 
near this is attained by this gap. Thus, a sample B polished surface can be further ground to 
homogeneity rather than the above-mentioned approach. 

[0040] Moreover, when Sample B is the wafer in which wiring and an insulator layer were formed on 
the silicon wafer substrate, how to use and grind above-mentioned polish equipment is explained below. 
Drawing 2 is the typical sectional view showing the structure of Sample B. The surface smoothness of 
the diameter silicon wafer substrate 3 1 of macrostomia with a diameter of 8 inches is 2-3 micrometers, 
wiring 34 and 34 - were formed on this, it covered this, and the insulator layer 33 has deposited it. 
Thickness distribution of an insulator layer 33 is 10%, and the surface smoothness of Sample B is 3-4 
micrometers. Such a sample B is fixed on the sample maintenance base 3 by the vacuum chuck 4. elastic 
body 201 **** - silicone rubber (55 HS= from 15mm of thickness abbreviation to 20mm tensile 
strength of 80kg/cm2), and abrasive cloth 2 - the mixture of polyurethane resin and fiber ~ using it - 
elastic body 201 0.1mm of abbreviation the tension which is deforming extent — adjusting - the 
thickness of abrasive cloth 2 ~ 0.8mm If it considers as the following and is possible It may be 0.5mm 
or less. It is SiO<SUB>2 first. Ultrafine particle (up to mean-particle-diameter 0.1 mum to 0.2 mum) 
Weak alkali (from pHIO up to 12) The sample maintenance base 3 in which 2000rpm and Sample B are 
laid for the turn table 1 is rotated by 200rpm, supplying the abrasive material 8 which liquid was made 
to suspend to a polished surface by part for 31./. 

[0041] Abrasive cloth 2 is hard thickness. Since what was set to 0.8mm or less is used, they are abrasive 
cloth 2 and an elastic body 201 . Since a configuration does not meet the micro irregularity [ a 
configuration ] of the contact surface of Sample B along with the macro-irregularity of the contact 
surface of Sample B, abrasive cloth 2 can perform efficient micro flattening all over sample B. 
[0042] In addition, in the case of the soft quality of the material [ like the sponge made from a 
chloroprene ] whose thickness of abrasive cloth 2 is, it is an elastic body 201. It is desirable for 
deformation change to set up so that the pressure variation of polish constant ** 1 may become 20% or 
less to 3-4 micrometers. Moreover, you may be the sheet made from Teflon, a nonwoven fabric, the 
polyurethane resin made from foaming, an oxide particle like cerium oxide, or resin containing a 
diamond particle in addition to what was shown in abrasive cloth 2 in the above-mentioned example. 
[0043] Drawing 3 is the elevation partly in section showing the 2nd example of this invention. A top- 
face core is connected with the lower limit section of the rotation spindle 6, and a turn table 1 is 
horizontally pivotable. The sample maintenance base 3 fixed on the spindle 55 in which level rotation 
and horizontal migration are possible is arranged in the lower part of a turn table 1 . A spindle 55 is 
arranged in a turn table 1 and this cardiac location, and the center of rotation of a spindle 55 can carry 
out horizontal migration of the abbreviation radius length of a sample in the direction of a periphery 
from the core of abrasive cloth 2. 

[0044] The impression which carried out the round shape of this alignment is formed in the inferior 
surface of tongue of a turn table 1 . Disc-like elastic body 202 with which the whole surface has the 
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shape of the spherical surface in this impression It is attached. And it is thicker than the depth of an 
impression and the periphery section is an elastic body 202. The condition of having projected rather 
than the turn table 1 is made. 

[0045] This elastic body 202 It covers and abrasive cloth 2 is being fixed like the 1st example. When 
grinding with such equipment, Sample B is first laid on the sample maintenance base 3. And the core 
grinds by only the abbreviation radius length of Sample B doing horizontal migration of the sample 
maintenance base 3 in the direction of turn table 1 periphery from the core of a turn table 1 . Thus, a 
sample B polished surface can be ground to homogeneity. Moreover, by grinding, where the rotation 
spindle 6 which rotates a turn table 1 is leaned in the direction of a vertical several times, concentration 
of the contact location to the sample B of abrasive cloth 2 can be avoided, and the abrasion resistance of 
abrasive cloth 2 can be improved. 

[0046] Drawing 4 is the elevation partly in section showing the 3rd example of this invention. One in 
drawing is a disc-like turn table, and a top-face core is connected by the lower limit section of the 
rotation spindle 6, and it is horizontally pivotable. The disc-like sample maintenance base 3 in which the 
sample fixed on the spindle 55 in which level rotation and horizontal migration are possible is laid is 
arranged in the lower part of a turn table 1 . A spindle 55 is arranged in a turn table 1 and this cardiac 
location, and the center of rotation of a spindle 55 can carry out horizontal migration only of the radius 
length of a sample in the direction of a periphery at least from the core of abrasive cloth 2. 
[0047] The impression which carried out the round shape of this alignment is formed in the inferior 
surface of tongue of a turn table 1. They are stop rings 102, 103, and 103, --, a bolt 104,104 like [ the 
turn table 1 bottom / the periphery section of abrasive cloth 2 ] the 1st example. ~ is fixed. The 
enclosure bag 9 is inserted between a turn table 1 and abrasive cloth 2. And it is a liquid 203 to the 
enclosure bag 9. The top-face center section of the enclosure bag 9 is equipped with the duct 10 for 
supply for supplying through the core of the rotation spindle 6. 

[0048] It is a liquid 203 from this duct 10 for supply to the enclosure bag 9. It is poured in and the fluid 
enclosure section which has the shape of the spherical surface is formed between a turn table 1 and 
abrasive cloth 2. And near the center of abrasive cloth 2, the abrasive material supply nozzle 7 which 
spouts an abrasive material 8 is arranged. When grinding with such equipment, Sample B is first laid on 
the sample maintenance base 3. And the constant-pressure pump which is not illustrated is used for the 
enclosure bag 9 from said duct 10 for supply, and it is a liquid 203. By pouring in, it is the liquid 203 in 
the enclosure bag 9. A pressure can be adjusted. At this time, as for abrasive cloth 2, that inferior surface 
of tongue is the spherical surface mostly with the configuration of the liquid enclosure section. 
[0049] Next, the revolving shaft of the sample maintenance base 3 and the revolving shaft of a turn table 
1 move the sample maintenance base 3 to the location used as the same apparent vertical, and grind by 
putting each rotation into operation, thus, it can grind to homogeneity by pressing each location of a 
sample B polished surface by the pressure of about 1 law. The sample maintenance base 3 may be 
ground making it move to radial [ of a sample ], although it may fix to the location where a turn table 1 
and a revolving shaft become the same as mentioned above and you may grind. In addition, although the 
liquid is enclosed with the enclosure bag 9 in this example, even if it replaces with a liquid and encloses 
a gas, it does not interfere. 

[0050] Drawing 5 is the abrasive cloth 2 of the polish equipment shown in drawing 1 which is the 
typical fragmentary sectional view of the polish equipment in which the 4th example of this invention is 
shown, and is the 1st above-mentioned example, Ring tabular elastic body 201 And it is the sectional 
view which expanded Sample B. Drawing 5 (a) Abrasive cloth 2 is the 2nd elastic body 204 like 
elasticity polyurethane rubber so that it may be shown. It is the resin pellet 205,205 to a contact-in 
Sample B side. Elastic body 201 which is the thing of the structure which embedded - and consists of 
chloroprene rubber between this abrasive cloth 2 and turn table 1 ( drawing 1 ) It is made to have 
intervened. Resin pellet 205,205 Diameter which becomes ~ from a vinyl chloride or polyethylene A 
0.3mm spherical thing is used. Sample B is the thing of the structure where wiring 54, 54 -, and an 
insulator layer 53 were formed on the silicon wafer 51, and grinds the surface insulator layer 53 by 
performing the same polish as the 1st above-mentioned example. The front face of Sample B is the resin 
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pellet 205,205 which has concave convex by wiring 54 and 54 --, and abrasive cloth 2 has in the case of 
polish. - grinds a part for the heights of an insulator layer 53 alternatively, and does not contact a part 
for a crevice. The surface smoothness of Sample B which this saw in micro improves. 
[0051] Moreover, drawing 5 (b) Drawing 5 (a) Abrasive cloth 2, Ring tabular elastic body 201 And it is 
the typical sectional view having shown Sample B in macro. In addition, the resin pellet 205, 205 - and 
wiring 54, and 54 — are omitting. When a sample B front face is ground, in accordance with the 
configuration of a sample B front face where it saw in macro, extent of polish of a sample B front face 
serves as [ the configuration of abrasive cloth 2 ] homogeneity by the elastic deformation of the 2nd 
elastic body 204 of abrasive cloth 2. 

[0052] In addition, an above-mentioned resin pellet is a diameter which a thing harder than the 2nd 
elastic body is desirable, and becomes from a vinyl chloride or polyethylene. Although the 0.3mm 
spherical thing is used, it does not restrict to this, and they are aluminum 203 with a particle size of 1 
micrometer or less and Ce02. Or a vinyl chloride or polyethylene could be made to contain particles, 
such as a diamond. 

[0053] Moreover, at the 4th above-mentioned example, it is the resin pellet 205,205 of abrasive cloth 2. 

- The 2nd elastic body 204 Although the case in the condition of having been laid under the sample B 
side front face is explained, it is the 2nd elastic body 204, for example. You may be in the condition 
fixed and attached in the adhesion side established in the sample B side front face. 

[0054] Next, drawing 6 is the abrasive cloth 2 of the polish equipment shown in drawing 1 which is the 
typical fragmentary sectional view of the polish equipment in which the 5th example of this invention is 
shown, and is the 1st above-mentioned example, Ring tabular elastic body 201 And it is the sectional 
view which expanded Sample B. As shown in drawing 6 , abrasive cloth 2 is the 2nd elastic body 206. 
They are Crevices 206a and 206a to a contact-in Sample B side. The configuration thing which prepared 

— is used. The 2nd elastic body 206 For example, thickness which a nonwoven fabric infiltrates 
polyurethane rubber and was made hard It is a 1.5mm pad and an opening part to this The depth is 
1.4mm at O.lmmx 0.1mm. Crevices 206a and 206a of a dimension -- Pitch It is prepared by 1.5mm. 
Sample B is the thing of the structure where wiring 54, 54 --, and an insulator layer 53 were formed on 
the silicon wafer 51. Si02 ultrafine particle (0.2 from mean particle diameter of 0.05 micrometers mum 
extent) Weak alkali (from pHIO up to 12) Supplying the abrasive material 8 which liquid was made to 
suspend to a polished surface by part for 31./ The sample maintenance base 3 in which 2000rpm and 
Sample B are laid for the turn table 1 is rotated by 200rpm. And it grinds like the 1st above-mentioned 
example. At this time, it is the 2nd elastic body 206 of abrasive cloth 2. Since it is hard, the micro 
irregularity of Sample B is not followed but the micro surface smoothness of Sample B improves. 
Moreover, the 2nd elastic body of abrasive cloth 2 In accordance with the configuration of a sample B 
front face, the amount of polishes of a sample B front face serves as homogeneity in macro by having 
formed crevice 206a and 206a-- in 206. 

[0055] In addition, the 2nd elastic body 206 of the abrasive cloth 2 used in the above-mentioned 
example 5 Although it is the opening part of the prepared crevice, and the dimension of O.lmmx 0.1mm, 
it may not restrict to this and you may be a groove crevice. Moreover, the 2nd elastic body 206 Heights 
may be prepared in the sample B side front face. 

[0056] Next, the 4th example equipment mentioned above is used and it is Si02. The wafer which 
deposited the film is ground and the result of having measured the surface smoothness is shown. 
Drawing 7 is drawing 5 (a). It is the graph of the result of having measured the level difference of the 
sample B front face of ** which grinds with the polish equipment in which the part was shown. An axis 
of ordinate shows a surface level difference, and the axis of abscissa shows the location (dimension) of a 
circuit pattern. The level difference of 2 micrometers of abbreviation before polish is 0.5 in the count of 
polish so that clearly from a graph. It decreases to mum and it turns out that surface smoothness is 
improving. 
[0057] 

[Effect of the Invention] Since the disc-like elastic body with which ring tabular or the whole surface 
has the shape of the spherical surface, or a fluid is made to intervene between a turn table and abrasive 
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cloth in the polish equipment of this invention, and the polish approach using this as mentioned above, 
the contact condition of an abrasive cloth side and a sample polished surface can become homogeneity, 
and the display flatness of a sample can be raised. Moreover, since the pressure of a fluid is controllable, 
the pushing force to the sample polished surface of an abrasive cloth side is easily controllable. 
[0058] Furthermore, since it grinds by preparing a gap between an abrasive cloth side and a sample 
polished surface, and supplying an abrasive material to this gap, the load given to a sample can be 
reduced, the smooth nature of a sample can be improved, and polish distortion can be decreased. 
[0059] Moreover, by using the 2nd elastic body for abrasive cloth, and laying underground or attaching 
a resin pellet and/or an abrasive material particle in the sample contact surface side of this elastic body, a 
sample is ground in thickness uniform in macro, and the micro surface smoothness of a sample polished 
surface improves. Furthermore, by using the abrasive cloth of the 2nd elastic body which established 
heights, the crevice, or the slot in the sample contact surface, a sample is ground in thickness uniform in 
macro, and the micro surface smoothness of a sample polished surface improves. Moreover, this 
invention does the outstanding effectiveness so by making the elastic section intervene between a turn 
table and abrasive cloth, and using the 2nd elastic body for abrasive cloth further — the surface 
smoothness of a sample can be improved further. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/31/2006 



<19)B*fflttW (JP) (12) & ||f} 4$ & $H < A ) (11>*IIFH*4MH» 

#^5)25-285825 

(43)&H!B 5 ¥ (1993)113 2 B 

(5i)intci. 5 mb* frftmmmn fi &ffi&ftffi!f 

B2 4B 37/00 C 7908 -3C 

B 7908 -3 C 
29/00 N 7908 -3C 



»#JE©gcl8(£ 10 H) 



(21)fflK## 


#E¥5- 23035 


(71)fflSA 


000002118 










(22)ffiSB 


¥^ 5 # (1993) 2^108 




*EJ&*IRT|j*&|X:lb8HTB 5#33^ 






(72)?M# 




(31)ffi$fcffcfe3I#^ 


l$IB¥4-59292 




±m±m'p!k%.im4TB 5 #33^ 


(32)ffi5fcB 


W-4 (1992)2^123 






(33)ffi$fc«±36B 


B* (JP) 


(72)$8Ki# 










*El»*R*>f*K«R4TB 5 #33*1 














(74)ttSA 





(54) WBSBS^^riSfflV^We^te 



(57) am 

mm ws*®s^eswf«®o»«t!Kfii&^-{c 
-5. 

iC«#ttft201 S^UTWg*2*t®^$nTVi-5. BF 

3 jwasu mm swum 
2st;aisfwes©fflic«if&3nft*tf ) . we^2^ 




CM CD 

o o 



—145- 



1 

trot. ®Hx-rzm£femzft%$Wimmi6to® 
tzftmttzm&m 1 sb«©w££b. 

[St#E33 ttG*ttttB. -H^iKMttS^TSR 

as*T**ct*»«fi-*»*3iiE«o»*i6 

H. 

asbt<&<5 c tmmt-rzttjm 1 !2«©wbsb. 

MMtg 5 ] 5 6 C«flB«E#:»A»©86#©IE* SSI 

©§fbsb. 

C»*^6] @ftr*Kfl#8fcfc«83ftfc¥ftR 

fc, «B&J£&iteLTfitrSE¥ftRlSfl«WS1-SWe£i 
■K*v>T, ttlHMMrtt. BSg^W hfc.fctf/Sfc 

4Xf±5tS«©5FB8fi. 

[»#<R9J ttSSMMiB. flfflJ, E3«XB*tt£R 
2, 3, 43tti5iE«©WB8B. 

m*g 1 0 3 mxm 1 iBisrow«sB$ffl k ure 
[ffl^ 1 1 3 MBaeffiB. atftt*©*tt*re»* 

[»#3U23 «[B»tt»tt. -BaW«IB** 3 rr* 

m 

m*g 1 3 3 tte*tt«». mtetfm a ^ ftfcssfc 

M*m 14 3 5 6 fcttE*^A«©8Wls©E:&* 



(2) 4$g!¥5-2 8 5 8 2 5 

2 

E«©wB#i£. 

[RMtais] »#a6E««BfB«BSffl^. me 

[»*S163 »*E7E«©0fB8BSfflK ttC 

m#mi 73 mmmmmt. wai^w h&zxf/ 

12, 13XK14 Ef£©WB;fri£. 

[11*91183 wiB8F«*»i, on, wmx\tmm 

rnwin, 12, i3x»i4etoit» 
tt. 

[^W©Pffl?S:ie?g3 
[00013 

[BMS±©*iJffl#IF3 *X9itt*3¥lirSft ftK->'J 
3>DIA. H£Sft )95^Sfi, t7SyfXS 

io c &issft l s i KsiJM&*><Dvx/\$&mm? 
«MHWicprr«. 

[00023 

[«*©&*S3 0 8 tt*S!¥ffiSffi£W&f*t**©BF 
BSB©^0-T*«. Ht> 1 BP3ftR©WBJ£»T?» 
0. H<6XfcT>FA'6KJ:D*¥l5lt^rili:«:t>TV> 
5. *©*fflfc#U*W*>»©*litfT**»»fr2 
jW»»*21lCj:0Mi0ft»J-6»lTVi*. W»*2±*fc: 

b&& 1 <fc 0 *s & n«R©itfww*# 3 atwB* 2 * 

SBfiBIBU&teBfcfiJfiSn, H*U&:V4KfMBt£S 

50 MzniiW&^mti&n&ft&mmMsizzKi*.*® 

[0 0 0 33 K8«^3ffl«t*oTefI£ 

«*XB*£?*y*fcJ:D«8U tt»BSWB*2 
±tcW«ft^WTBES-r*. PBfeBlSlsieS-a:. K 

;v 7 *> s wbjw 8 c mmi5 2 ± t~ we v a # s im b $ 

40 [00043 

[»93!i*#ftUJ:5fc'r&RI8] ^©ii&WBSB 

it j: 0 urn &wb Lftm&\mmi6 2 a*# u * w >m 

SV>©TBfB*2©*ffi*CF:^-ta5. 

0.5mm ©->-h!feWB*2 fcWB^Bl t©M(Cjf^b 

B^ 2 © W*j&qFJa-T* o & D . SM«W2UP*«tW 
WB*StW(WBfflt©»«ttffi*^ 
fflWtc^-taO, Kift5fBS©¥Sft*tfiT-rs© 
50 -C. COtt»B*3»-CBa**ofc. 



—146— 



3 

[0005] awii4i*iif?siiiut 

[0 0 0 6] LS I fPMlS^r. ?XAS& 
K»lSLT«iSIStClHlifb*^i;5. £©£3fc£XA© 

®mmzmm-rz>®-&\t. wamztemmmomfrv 

*©#tt«*fcJ:»J, »iRR«ffi©G!JiaffifcW»m**» 

v>, dffl5»©*Tj&< coasts fewer a. 

[0 0 0 7] 09tt, ttS©WB*£tfXAi:©j£ftMK 
!B£*Ufc£j£l$»r®0T*S. *XA«E81JtfcEII 
84, 84~jWft*:£ftT*0, *©±tt*fiig:K83-cat)n 
TV>£. HWJcifctfXAOaffl&flWrStt&fc, tt 
H©WS*82tt, *©JWHE»CJ:D»>XA*|lfODfl« 
»fct>WSUJHrr*. COftJ&fc, ¥S (Efldb©SSS 
©***») te&**Tfcttl»m**U ffi1ir«kDfcif8ili 
«©W****<-r*i8«««*t>»:. U*>Ufc*tS. * 

m\z\m&m<Dm?).%±z < c t t t>Eg*t* 

[0 0 0 8] -tUT, Dce©We^©ft)bt)tCffi©TS 
K©W»**«fflf*i:fcafcM.Sft*. BlOtt, s 
»T«H©We*f>XAt©Sttttffi*^L.fc«iCM 
»r®01?*5. SXA»K81±fcHjicUfcV»E«**#* 
StlTJSO. *©±ttlM«83T»bnTlr»S. £©«k 

5&"&xA©*H«we-r5»'&c, msbxmmomm 
m vaxm&mim t» at » t. •> x a* worattfc «*? 

6"ffXA*H©v^n»K:fl&fl«»t»ttU tttt 

zotctbiz, mmmsw?? dm 

[0 0 0 9] *569Ittfr!&*5WiNcE*T&Snfcfe© 
T»D. We*®tK^Bf®St©SMttS8S^-(c 
L-. K«sf©^-^9fSRr;¥SSSl6l±3*.5C:i:, * 
&tt»fc#*.*ft«fcft*U K»©¥il«fcfcl*l±U 

»ti4K«an©»«c»v^-aw**ffv», 

[00 10] 



(3) &IH¥5-2 8 5 8 2 5 

ter*we£«»ctt*an&WE#£©rai;:, wmm* 

[ooii] ®2 5s^(-^5W®gstt. mc-rsiaft 
**an&wa*t©nifc. bTHE¥« 
f^EtfonfcmtasttttSttTJbo. iriepffigB 

[0012] m3&mz&>zmm&mt, mm-rzun 

EESn&WE*i©Wfc, EEE&flt£l/TfflE¥£ 

a, -B^EKs^rranEttowtfr-c. -e©«® 

tt©-ffl*ttB«*#«C:frttSttT**C£fctt«fc 
**. 

[0013] E4E&fcff«&EEfitt. me-rsKtt 
20 mti\z%mniiymm\t. ee-tseeeek: 
tt»sn&we*a:©wic, EEMtMftiTEE¥« 
tttmswE-rawESBcsnT. msgtmaaxt 

WIBWB*©Wic#f4«6S^ft3-a:T*D. EEEttE 
[0 0 14] £ 5 EEfcESWEEBtt. tU^-r-Stt^ 

«»*fc#»snfc¥«tttt»i:, bctseeesic 

«E3ft&WB*i©Mfc. WES«S#El/TEE¥« 

ttitsswB-rswBEBK^T, njEiFBjgSRtf 
a? BeEBE©Ei;:*ttE«A-£3ttT&D, mjiEPttw 

*EA«©B#©E**BB"r**R*B*.T*«i:fc 

[0015] m6%mz%zmmmm\t, ®mrmn 
&ft-&\z&&2titz¥mvtimt. ®m.?zm®%Lmz 
muz tutmmist omz. bbeeeel/tbewe 
ms,®zm®T%Qt®mm\z&\,*T> wismmmt. m 

V v hfc J: tf/itettBB*Jtt?#SES&»i»E 

anfcis 2 ©Ett#£ttEE»fite*Bf s c ts^a 

40 ff%. 

[0016] ®7 %mz%zmm%w\t, ee-t^ee 

[0017] m8%w\zw,z>mmmw\z, wim-t^un 
R®i}\z&&i£nrzy-tiiftig.®t, mte-rzmmizmz 
ts^anfcWjg^t©M(c. mmwzw&LTeiifty-is. 
so mm&mmtzmm&mz&^T, fisiBwig^sRt; 



-147- 



»> 

• w * 

(4) 

5 

BEWBtf©Bfc#tt»«WEatfT»D. ili23*felB 

tt. »fi«©#tt#T»o. mmimmt, ^vi^-vv 

tt, l9iaWB««RCffi9IEWB#©rat»tt«5S^fiES 

©Btt#T. *©J*Ett©-®£ff>EW®tfW;::frft;* 
ttT*D. ttGeFS«B. BB^Wy hiSJctf/Sfctt 
WBBBWBBifcttBBSftfcB 2 ©3«f 

BBBcaBf* ztz®mt u xtt. mewses 20 
RtMEWBtf©mfcBtt»64«ESttT*D. |I5E3¥ 
ftastt. «jft:^A3n/t«£^itASP-??$.o, bebb 

t&ftwitv, xtt. mfemm&SRxmKamtBon 

3 nfc«#« AWT* 0 . $ & £BBtt#& a« <r>m& 
e>j£j]%MWT s^e&tsAT»t5, Bjiep®*«. at 
simps' bfc^tf/sfcttBB^^atsiatfcttBfSi 
3ftfcB2©*tt#eK&£BBicjMrr«::&£ftB a> 

[0 0 18] B9$SWf;:«.&WBBfitt, EWE-rSttlEf 
B»anfcBB*fc©Bfc. WB5fl«:ftifSbTlKrE¥« 
ffiEWBtf©F0lC#£ffl5§:frtt3ttT*O. frE3«£8B 

«, B«tt©Btt#Tr*o. mEwe^tt. am, D3«& 

Xtt»B£Btt&B2©#tt#§imB«BfclMi-r3 
rtS^ait, Xtt. BEBBtttt&lflmBBBB© 

EW***fc*tts#T*D, tHEwsiijtt. abb, on 

BXttBW«Rtt^2 ©BttttSIWBBBlC JUTT 
*Ht*«*tb, Xtt, BEWBfcBXtfttEBBtf 

»A5nfc«J#:»AfflT*»5, BEBBffitt. OSS, Gfl 

ax«*a«K9«ji 2 ©#tt«:€tt«*«iiic*«-r 

5£fc*BBiU Xtt. WEWBfcBRtfBEBB* 

©Mfc#ttB««EattT*D. bebbbb. mm* 
mx2ntcm#mxmT$>r)> sscbebbbab© « 
B#©EEasfW»"rs#B6B*.T*9. «tew»* 
a. dbss, egBxttBB«8tt&B2©Btt#«N&£ 

co 0 1 9] si obbkbsbb^bm:. hb-t&b 

3£SRtfBEWB#©MfcBttB§^fc;£-B:T&aWB 
Sfi&fflV>. «9EWB)£aEStm»«»#***i*AJC 

BcatfrTOttttHSBB-r* z. t&ftmt-rz. 
[0020] mi iBBicft«BB#&ii. euetsh so 



BW¥5-2 8 5 8 2 5 
C»B3n&WB*i©WK:WBBS«Bb. MEWS 

£ft&tfBEBBft©micBtttt& ur»««©#tttf 

*4ttE3*T**BBBB*BK 89EW®««Rim 

dtsfcBtrs. 

[0021] mi 2^m\z^mm^mt, bbtsis 

£Bft3tlfcffftBfconiCWaMBft*U MEWB 
£BftOWEBB*©MK:Btt«fcbTHiiW*Btt* 

WTsNBttwsittfrc. ^©«ffitt©-ffiSfrEW® 

BBfc4H£SttT**BBBB*BK fli[GSF££ttft 

[0022] mi 3 swufc{R5we2rfttt, tuiE-rsK 
»«9*fcfla**nfc¥«ttK»t. hb-tsbbbb 
ett*sttfcBBB&©micBB£&B£u mwmm 

««RtfWE»B#©Wfc*tt«fcLT«W*iWA*n 

[0 0 2 3] «1 4BBCBSPB#&tt. @Bt*i( 

icttB3ttfcBBB&©micftBft«B£U WEBS 
BBRtfttEBBBOWfcBttB i UTajft*t»A3 *x 
fe^fr#A«S^ft3-a:T*D, ££(ClttrEStf»tAB 

[0 0 2 4] Si 5«m^«R««FJft#tta. hbtsb 
fcBBSnfcBBBioiWfcBBBSBBL. BSWB 

[0025] mi 6%mzmz>mmjjm$, bki-sk 
»«B*fc«»anfcWRtttt»t. nni£-rswg)£fi 
t«BanjtwB#t©WfcW«Bft«i&ix. frtflw® 
*«. dM, efl«xtt«»*«w-fc»2©5Mt#«im 

SSBBfcftffit^BBSfll^T, irEW®««R^K15f 
B»^t**BSfcfcBBS«T¥««KB*WB-r* d 

[0026] mi 7^ic{s«BfB^i*tt, ute-r^K 

fcB»Sn&WB*t©IIBfcW«W*BBb, WEWB 
BBRtfWEWB*© Wfc#ttas t bTBffi«©#ttft 

tt»BBtt^!Witt*fctt«ttanfc»2 ©Bttflttit 
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(5) 

7 

zt/£tz\mmmm : ?i!>mms.tz\ti£mi<tifii3& 2 ©# 
«anfc» 2 ©»tt#stro»ttffifcJMIUfcW*8iK 

LT»#*«*tAS nfc«£ft »A8B£:frtt3 *T* 

[0027] sii sftHKffsMtttti*. es-rstt 
ici»snfciwtfi©mfc«w»««i&L. maw a? 

ttE»«lifflMfc:*tt«i LTSHStt©*tt# 

*Btt©-ffl«flWOT»lli«K:*rtE3tfT*D. MBPF 
MftlftHlcM^fc9WM«*JBto. Xtt. BffKSWfc 
^#»AfK£^ttS-t*T*!), ItiESWftli, db», C3 50 

*Rft«i*. ttf&w*ii. ass, EMxttMrestt 

[0 0 2 8] 

■C, W»#ffl^HW*ffi©«V>«^«tfrf *fc»W 
gtfM t itftiWil t ©J£ttttffi#$- 1 ft 0 , flW* 

m««ttffHa«K*»aftw*io»»t«cta<, «we 

[0 0 2 9] *&. Sratt©#tt#Cft*T-1I)W!MI 

mmfimiswnm&mz&ftf3.&#;zfrvzz\t&ti. 50 



<&M¥-S-2 8 5 8 2 5 
*. HfKIWtttAl/fcttflWAfrenStt© 

&W&8 t ttfW£&ctfi* a n&ew*t ©mkme 
a#T^*©r, 8Sfr»Affl©»tttt-ffl*<»ffi«sft 

■TPJSMfcifcD. »*#ffl©*'k*8#£tt^»WJMi 

*»?«:: &#&V>. IfcibT, tt&eWB&©tttttt 
figfi^-tft5. *&, 3*>l£iiiJ8affi#^Affi©iS#© 

[0 0 3 0] ffigtf©i*ttS«H#Sg2©SSM4# 

BRsn&fc©?**©-?. BW*«ffi*ttt8©virn 

tt**©5?nWfc£iS&£5WbT, 
*±a*«. *fc, we*©K8fcttffi**S&2©Sitttt 
icass, en«xttin**K»fc i b©'c**©-c. 9Wtt 
aai*itt»©v^n«ftjpattc-&t>«T«»L, a® 
©5? DWftdb«ss*?wicwei-5. 
[0031] secsfc. tte*tt«e4-&stt. *» 
«FJMf©tmttttn«tS2 ©9*ttflcicttfi^i/ 7 b 
*j i # / * it ttW«3W«t-?**«K*&tt»ia;s n& t> 
©, xh* 2 ©wt^ta*. oaasx«?8ffi*ts:ttfct> 

©T?»5©-?, tffifWB£ffiMMr&©tttttt£-&&: 
0, v*n»fcttttfWiB*3-fc:SWU 3*n»ic 

[0 0 3 2] 

i&mm eat. *»«**©» liaMresmrafc 
f«^»fffliE®a-c*5. 04> 1 i2nttR©0Wtt8? 
ffl*&**HCxe>F;P6©T*«i»*an, *¥H 

[0 0 3 3] «W£* 1 ©T36rfctt, *¥0e ( 

iaSntHS. Xfc:>H;P55B9fJi)£«ltfi^bfc(4 
BCffifiSn, Xfcf>HJU55©ll€ c f J 'L>^We^2©^ 
»«5*»S, »*«Bl©*i!*SltE , r*#rtNtt»B 
©K¥SSfc*B*¥««!rr5 C t*tT#S. 
[0 0 3 4] Wfg^fil ©TBttt, H-6©«»*^^ 
S*iTt>*. c©H«fctt-?-©«*J;0"bJ?Vi|Rfi!R© 

#^201 twmzti, mmfcmwbmismiBi 

tt*©H»»*HSU >y 102, 103, 103, -t«fc Dft*$ 

n, ^*«Bss»ttft2oi ©TBfte«0»snTv>«. we 

5£» 1 ftMfctt. H3£ 'J >^102, 103 RimmiZtiL 1 * 

«a-ra^no4,i04 -tctoTHjesn, t&we 

*2©ffiAtt#;PM04,104 -fcJ:DII»"T*«±5K: 
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(6) 
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[0 0 3 5] BFgtf 2 ©**&«, MIB*tt*201 tfffl 

SM&nzm^n. <is*&^ltv^. mmts2 
©* &tti5.\z\wmm 8 *«m-r zmmmm; X)v i 

[oo 3 63 «T. z\<r>mm*&mhT®mzft5&& 

tt*fr®l«!*RWr*. KttB£LTit&8l' >^© 
^□g-> U 3 >£XA£a£^* y * 4 tc«t DiattfitfS 
^3Jtlc@SU Pte#20l \z\t^aazfU>^A 0? 
*«515BB*&20mn$T. Hj =65, ?l®3fi^80kg/c 20 

b ! ) . we* 2}t$v vuf>mm tmmtomGK 

fcffiffib. #{£#201 #M0. Ibb ^-r*igS©3i*lC 
WSfS. *t*S i Oj flfttt? W^&gO.l wb 

60.2 jub *r) zmrW) (phio*^12*t?) isic 

SiS;*-tt-£WfgS!l8 4:3 U -7 h*/»T»»BIfc«»l/ 
fc^S, W*£« 1 *2000rpn , iS&BfcS^LT^-S 
Sif^#3 S:200rpmT@eS-li-S. 
[0 0 3 7] &fcSWfiU3#3*£©IIrtE*<i>©»iiUb 

$flfa*2*ttt^Bi:S«!-rSfi:B*TI^T$1i--5. Z 20 

[0 0 3 8] HO*j!Mfc«fc±0S6K:JWt*201 #B 
0. 3mm ^Jg-rs&e*TWS!£fi 1 £JET£itS. ttfl • 
B £«Bbfcii&»8-6 3 S, WBfcffi 1 0*6* 6JB 
Ef«*lSl^tt»BOl8*«fie»t*3Ffc«Ba-a:, tt 

[0039] se>icfla^Lfc^ffittts*»5. 

tfsmfiiftfc 3 <D\m\z£r)wmm 8 ©*K*tK^Bg 
LTttf]BweffiRrme*2*®©iiBtscAno ©«$ 

«t*ft-r«. i©MBfc± DVFMr 2 £tt*}B«Mni& 
*. ^©«k3ICtTmi£©^S<k'3 1 b$6fCtS^BW® 40 
[0 0 4 0] *&, K»B)9»5'>j3>9x;NWR±fcE 

e^B©«jg*^-r«s;w»f®iaT*s. »g8-f 

>^©* PS->U n >£x/\&K3i©¥£t£e 2 ~ 3 w 

mT»D, d©±ICi2«834, 34-**J&jS3n. dtl^S 

■3T»iBaK33*t*t«isnT^*. iuumamm»#ifi 

10%1*$>K), K^B©¥Stttt3~4«mTa&S. H© 
J;5f«cK«B*Jt^¥>yi'4^«t:DK!(Bf^#3±IC 50 



4WF5-2 8 5 8 2 5 

H5£T-6. 3«4#201 fc»i/'j3>^A( »*BSl5mm* 
*>20mm£T> H s =55> SIKBiasOkg/cm 1 ) . WE* 
2 fi#«J»>l/^>iHBt«lt U 51ft 
#201 am lmm ^Jgf*SS©!S*lCPSb, 
2©JS*tt0.8mm ETFiU nJflBT&nte* 0.5mm£lTt 
f-5. trSiO. jBtttt? (¥^fi«0.1 m tf><&0.2 
Ata ST?) *»7;P*U (pH10*612ST) fttfcfiSS 

* 8 £ 3 u «y h)v/^rmmm\z^Lu^ 

W£££ 1 £2000rpm , KftB*MLTU«ltll 
#&£3 *200rpmTlEifESi*.5. 
[0 0 4 1] §fg*2ttSM©^* 0.8mm£[T(CUfct> 
©£&ffll,TV>-5©T. W&ft2Rtf#tt#201 ttHft 

B©^ttH©v^DW?5:iHiiaic^*t?Bv\ ao, mm 
# 2 attiRB ©s«4ffi©5 9umttwmzmi<kifim>ft. 

V>©T, SWB£®X&$ilK S*Dfc¥ffifc#frA 

[0 0 4 2] &*5, W»ft2©J¥*«, 0S3.fi:? nn 7 

#201 ©&^S£{b*< 3~4(iml:^LT. WB£® 1 
©JBE*^b*20%KTt^S±5 tC^-T^. ^ <hri<g£ 
LW. *fcBf®*2lctt. IMomm-em-ZtlTchO) 
&9l\z. f-ya >$?©->- h, %?SK3K'J^W 
XttKfk-t'J'i'A© < i;5/ t cK{b#J«t^L< 

[0 0 4 3] 03 f4*«M©»25llt«|*^-r«»»fffl 

iEffl0i?ss. w»£»ira±ffi*k#@iiteXtr>K;p 

h ;w55± (c«^a nfcismfiutfr 3 *sk a nr us. 
> H;W55©iHrtsf «MfM 2 ©tf>^#> & Afl^r^tt 

[0 0 4 4] WB)£Sl©Tffiteil^©R^£bfc< 

s#-r-&nfitt©#tt#202 j9t«arsnTv»*. -tux 

-€-©^ftffle<S*©aiaJ:»3t)»<. 5W4&202 \m 
[0 0 4 5] C ©#tt#202 SSo T«fB* 2 1 * 

jgsff3«^tt. £?&mztmm&3±.\zmmt 

*. *LTtt»«»#3t. -f-©*6*We3£»l©«f 

6* 6 a** b ©B5¥ggfc*ttwe£s i wm&to k*¥ 

©»UTWeSfr3. HOJ:3CLTtWBW*B**S 

Pe*2©KftB'N©«tt{4fi© 
WS*2©W»«tt«:[pJ±-r«)J:i:*tT# 

a. 

[0 0 4 6] H4tt*3SM©^3SUfi«S^-rffi»»riS 

iEHiar»-5. a* ittn«tt©w«®8-c»o, ±® 
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(7) 

11 

Kff seer -s r «tt© sm&ftfc 3 *qeft * nr v> 

•5. X bf > F;U55«W®J£» 1 1 ^ffiSfcffiiBS n. 
X fc!> H^S5«D04E>f frMMMf 2 ©<f>-i># &M0ttFI<t] 

•5. 

CO 0 4 7] «F*e«10TBTKtt. H^©R^S:bfc 

<B»iwwaanTir»*. wgjssi ©Tm \z\mmis 10 

2 ©ESSBrt*l8 1 MKfcBJK'J >fM2. 103,10 
3,-JKM?A-M04,104 -C±0HSSnTV»*. SHI 

jes i 2 amtcttxa 9 aom antv»*. 

■?-LTJtAS9lC«tft:203 *&*©#*&«:?* 
M0*»B1EX tf> 6 Otf»i£?fiBSffloT»A« 9 ©± 
H***fcS»3tl"tt»*. 
[0 0 4 8] C0«IWH**MO*O*fAa9'\*#2O 

3 *<&Asn> ws«fiixrme*2<DWtc, s*h« 
ttf-raMWAtowwfcstt*. *lt. we* 2© 
**#fit«w«j?!i8S:'Bm-rs©fgJw#tiH/x , ^7^ a? 

■fK»B *wm&-& 3 ±cmrr«. -tLTWB«» 

JB^MOfrSttAAgiC. 0^LfcW&EE#>:/£ffl 
V>Tft#203 *ttA-r*HtteJ:0. ttAS 9 fl©?8c# 
203 ©E»*MM-*i:i*t-e**. H©i£, «W# 
2 ttffi#»A«8©»«IC«t D*©THjW5&#ffi£&o 

[0 0 4 9] Afcttttttttft 3 ©IS&ttlXtfSFig£S 1 

TStjEj b 9f®E©§fiB « a «-s©E*rffff r * - 

fcH*LTW*LTt>Atta», tt»©¥S*lfi]t^»$ 
«AiOS6mixT l bAV). *&§fi«TttifA»9 

[0050] @5 \i*%w<Dm4nnmzfrs-rmmmw 

©«SWS8»»rH0-C»O, ffl&©3&l*ffiWT?<fcS, 
iai(C*UfcWeSH©ef«*2, SS«tt©5«4«:201 40 
2&tftWB6ifc*bfc»rffi0T*«&. 05(a) ic^fJ; 

2©#ttft204 ©BCPfBi:©»tt«C«tJi^U'y h205, 
205 •••£ffl*j&^*K6©'b©T»D, n©w«tf2i 
WS££l (01) toWK^nn^w^A^Stt* 
#tt*201 «rt£SttT»*. t&ffi^W F205.205 - 
fctt, iS^K-^Xtt^UX^W^S^sag 0.3m 
m©»tt©t>©SfflVi5. tt»Btt->U3>>>XA51± 

(CSM54. 54-at;«eiB«53*^$nfe«)i© i b©r 



#IB¥5-2 8 5 8 2 5 

D. *H©ffiSK53S:Wg-r«>. tit*»B©g®ttE«5 
4, 54-C«tDIHIOttC&oT*l3, SMOKIC. 
*2#crr«ttMktl'9 h 205, 205 -fttlMHRSSadhtt 

0. 5i?DMJc*feK«B©¥Sft*<lSl±$n-5. 
[0 0 5 1] *&, 05(b) tt» 05(a) ©5fg*2, 
S«tt©#tt#201 »a*WB*T^nWC*l/fc«SC 
W»fffi0Ta-5. ffiflg^Uy F205, 205-XtfE 
«54. 64-tt#»LTV»«. ttflBSlffifcWeLfci 
2. We*2©^2©#ttflc204©5W4«»K:±D. V 
f D »fc»fclt» B gB©JgttlZWe* 2 © JBtt*t?& 

6»»BaH©wB©eaE*»^-ta«. 

[0 0 5 2] fcii, ±*©«MB^Uy htt*2©*tt* 

0.3mm©^©t>©&fflHTV^*t. 
nnfc[H'5t>©Tttfc<» egltfmKTCAl 
s Os , CeOi Xtt* r -ff ; E>H«P©«i?S, MMttf 
XJUXtttfUX^U^fc^SttftfeC-CfcaVi. 

[0 0 5 3] *&. ±&©384§liig0!|Ttt©F»fr2©8t 
SS^U-y h 205, 205 2 ©#tt#204 ©tSWBfflllg 

BUc*«an&««io«#*tt«UTVi**t, milium 
2©3»tt#204 ©KffBdis®icia:^enfc»*fflic@ 

[0 0 5 4] *fc. 06tt*KM©^5*««S^-rW 
ggfi©«l5£«6B#iSfrS0-e ft t> , WiE©m 1 *J£fllT 

»«. 01 twbfcwe«e©we*2, ai«#©3¥& 

#201 &tflroBttd&l&KBH?ft«. 06^-T 

pe*2tt^2©#tt#206 oumtomm 

fiJ»CIHiaS206a.206a •••*Kttfc»tt'b©*fflW*. ^2 
©S¥14#206 tt. WlfFIWWUi'^^S^IS 
■BrTaSftbfc.t^aj?* 1.5m©^y HT»D. 
fCMPSB^** O.lnunX 0.1mnTSi**»1.4iiii ©^ffi©IH] 
8S206a,206a -SJKy?- 1.5mnT!9!^S4aTViS. tm 
BttJ/iJ 3 >£XA51±fcE»54. 54-RC«aft|g53*« 

»j«aftft«lJBo , b©-r*D. s lOaiStseT <w 

ISS0.05Mn *»60.2 Mm 8S) 6»7^*U (pH10#> 

e»i2s-c) tttcms«^«mii 8 § 3 >j <v h)v/br 

WJOTfte«»L&ii*S, 1 *2000rpi , K^B 

&«BUTV^K»fia$-&3 *200rpmTEHES-e-*. -t 
UT. WSE©^i*««lt3«K:WJi*fT5. c©t 
3fg*U2©?g2©$$M4#206 tt®Safc©-e»*fc 
tt»B©5^aaB3i!hlca«-a-f, ISfiB©S^n 
»fc¥fflttrtifi!±-rs. *&. 0fe*2©®2©#{4#: 
206(CIH]S8206a, 206a-at»rtS*lfc!:i:fcJ:0. tt» 
Bgffl©^«tc»V>, T:?DW}ctt<EfBg®©WBS** 

[0 0 5 5] fcfc, ±J£©Slt«5T?ffllr>&nfcWB* 
2©»2©^ftft:206 (CStt^n«:IH]ffl©BBaffi^tt. 
O.lmnX 0.1nn©7fftT?»*tft, cn»CE-5fe©T?tta 
<. ^©GafiBTftoTfcfi^. m2©#ttft20 
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8 5 8 2 5 



13 

[0 0 5 6] ±&b£IS4»fiM8B£fflV>TS 
Lfe«g*S^T. 0 7tt. 05(a) iC-gB&^bfcWS 

/^->ofits ttm souths. ^^ews 

WB«l»©l82,ttm©a£gjWaiHlS£# 
CO. 5 *tm£Til£4>U ¥Stt*t|6j±LTW*C: £a*PJ 
•5. 

CO 0 5 7] 

K±©<fc3fc*5891©WE8BXtfi:ft 
ft, XteSiEftSfl-fcS-e:*©-?, WgftHtgSflSF&ffl 

©T, BfB*®©tt<6twe®^©}f**S®>C3>hn 

[0 0 5 8] WgftB-hSSftWSStffllWfclB] 
KSKttT, £©fWltl-Wi§a£#i!6LTWe£fT'5© 

[0 0 5 9] *&, W®*tcm2©#14ftSfflK H© 



14 



[a i ] *»ni©sfi i njs^©wegB&^-r»^»f® 

IE0T&*. 

[02] WBtt»©-IS»S^-rSiCWBrS0T?*5. 
[0 3 ] * Jg W©SB 2 SIltMOBFMtB £^T§5#0riB 
IE®0T$>-5. 

[04] *ss?g©^3si!g^©pegBs^-ra^»f® 

[0 5] *KM©m4*ig^©ef«g@©-a5^$^-r 

[0 6] *«w©m55iifi«9i©wjiKe©-a!»^-r 
«sc«»fE0r»s. 

[0 7] SM£Jg#J©WgggTWg£ff 5 »©&**« 

[08] «3fe©w»SB©«ijS*^-r^«0r*s. 

[0 9] <£*©W)ggB©-«££*T85£M»r®0T 
[010] aE*©W«8B©-a5»*^-r«i»<l9rH0 

1 WB£» 

2 WSI^j 
3 

8 ffl&ffl 

9 **AS 
10 

201,202 
203 

204 fg2©»ft# 
50 205 HMKlWyh 
206 S*2©»te# 
206a 
B 



[02] 



[06] 



344-0 □ 



7 



3/<m 




206a 



-152- 




—153- 




-154- 



